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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress an output loss to a 
minimum even when cell cracking occurs on the overlapping portion 
of an aluminium electrode and a silver electrode formed on the rear 
surface of a semiconductor wafer. 

SOLUTION: Different conductive regions are formed on one 
principal surface side and the other principal surface side of the 
semiconductor wafer, a front surface electrode composed of a 
band-shaped bus bar part for output takeout and a finger part for 
electricity collection is formed on one principal surface side, and the 
rear surface electrode composed of a band-shaped bus bar part for 
output takeout and an electricity collecting part, formed over all the 
surface except for the area, where this bus bar part for output 
takeout is formed, is formed on the other principal surface side. In 
such a solar battery cell, the band-shaped bus bar part for output 
takeout on the other principal surface side is formed almost on the 
center of the electricity collecting part on the other principal 
surface side and formed, on both the confronting terminal parts of 
such an electricity collecting part 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Form an electric conduction field which is different in other 1 principal plane [ of a semi-conductor 
substrate ], and principal plane side, and the surface electrode which changes from the band-like bus bar section for 
output fetch and the finger section for current collection to this 1 principal-plane side is formed. In the solar battery 
element in which the rear-face electrode which changes from the band-like bus bar section for output fetch and the 
current collection section formed all over the abbreviation of those other than the field where this bus bar section 
for output fetch was formed to other principal plane side was formed The solar battery element characterized by 
forming in the both ends to which this current collection section counters while forming the bus bar section for the 
band-like output fetch by the side of a principal plane besides the above in the abbreviation center section of the 
current collection section by the side of other principal planes. 

[Claim 2] The solar cell module which arranged the rear-face member and was united with other principal plane side 
while connecting the solar battery element comrade who prepares two or more said solar battery elements, and 
adjoins by the path cord and arranging the translucency member in the 1 principal-plane side. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solar cell module using the solar battery element and it by 
which the bus bar section for output fetch was prepared in the table rear face of a semi-conductor substrate. 
[0002] 

[Description of the Prior Art] The general structure of a solar battery element is shown in drawing 4 . Drawing 4 (a) 
is a sectional view and drawing which looked at drawing 4 (b) from the background. As for the semi-conductor 
substrate which 11 shows one conductivity type (for example, P type), the field which the Lynn atom diffuses 11a 
into the surface part of the semi-conductor substrate 1 1 at high concentration, and presents other conductivity 
types, and 12, in drawing 4 (a) and (b), the antireflection film by the side of 1 principal plane and 13 are 
semiconductor junction. The part in which this antireflection film 12 is equivalent to an electrode is etched, or an 
electrode is formed from on that. It is also known that there is effectiveness as a rear-face electric-field layer 
which a silver electrode for 14 to take out an output from a rear face and 15 are rear-face aluminum electrodes, 
and prevents the carrier generated with the rear face when this was able to be burned on a silicon substrate 1 1 
recombining. Although the electrode 14 which uses silver as a principal component, and the electrode 15 which uses 
aluminum as a principal component are formed with the rear face, in order that both may maintain electric 
conduction, it is necessary for mutual parts to overlap. 16 is the bus bar section for output fetch of the surface 
electrode with which the wiring member which connects the adjoining solar-battery comrade is soldered, and many 
finger electrodes 17 for current collection are formed at right angles to this bus bar section 16 for output fetch. 
Both arrange arrangement of surface electrodes 16 and 17 and the rear-face electrodes 14 and 15 in the location 
with which it laps on both sides of the semi-conductor substrate 1 1. 

[0003] In order to solder the copper foil for output fetch etc. to the bus bar sections 14 and 16 for output fetch of 
such a solar battery element (un-illustrating), the solder coat is carried out beforehand. As for this solder coat, a dip 
method, a jet type, etc. are adopted. By the way, the current collection section 15 of the rear-face electrode which 
uses as a principal component the bus bar section 14 for output fetch and aluminum of the rear-face electrode 
which uses silver as a principal component In order that those from which a coefficient of thermal expansion called 
the silicon of a substrate ingredient, the silver of the charge for output fetch of a bus bar member, and the aluminum 
of the charge of current collection section lumber differs in the part which both overlap may gather After 
calcinating, concentration of stress took place, and there was a problem that a crack was occurred or divided into a 
solar battery element. When a crack etc. occurred in the part which the bus bar section 14 for output fetch which 
consists of silver, and the current collection section 15 which consists of aluminum overlap, the output of this part 
could not be taken out but had the problem of causing loss of an output. 

[0004] This invention is made in view of the above-mentioned problem, and even if a crack occurs in the lap parts of 
the bus bar section for output fetch of a rear-face electrode, and the current collection section, it aims at 
suppressing loss of power to the minimum. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in the solar battery element 
concerning this invention Form an electric conduction field which is different in other 1 principal plane [ of a semi- 
conductor substrate ], and principal plane side, and the surface electrode which changes from the band-like bus bar 
section for output fetch and the finger section for current collection to this 1 principal-plane side is formed. In the 
solar battery element in which the rear-face electrode which changes from the band-like bus bar section for output 
fetch and the current collection section formed all over the abbreviation of those other than the field where this bus 
bar section for output fetch was formed to other principal plane side was formed While forming the bus bar section 
for the band-like output fetch by the side of a principal plane besides the above in the abbreviation center section 
of the current collection section by the side of other principal planes, it formed in the both ends to which this 
current collection section counters. 
[0006] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an accompanying drawing. 
D rawing 1 is drawing showing the structure of the solar battery element of this invention, and it is drawing where (a) 
looked at the sectional view and (b) looked at the solar battery element from the rear-face side. As for the semi- 
conductor substrate which 1 shows one conductivity type (for example, P type), the field which the Lynn atom 
diffuses 1a into the surface part of the semi-conductor substrate 1 at high concentration, and presents other 
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conductivity types, and 2, in drawing^J (a) and (b), the antireflection film by the side of 1 principal plane and 3 are 
semiconductor junction. The part in which this antireflection film 2 is equivalent to an electrode is etched, or an 
electrode is formed from on that It is also known that there is effectiveness as a rear-face electric-field layer 
which a silver electrode for 4 to take out an output from a rear face and 5 are rear-face aluminum electrodes, and 
prevents the carrier generated with the rear face when this was generally able to be burned on silicon 1 
recombining. Although the electrode 4 which uses silver as a principal component, and the electrode 5 which uses 
aluminum as a principal component are formed with the rear face, in order that both may maintain electric 
conduction, it is necessary for mutual parts to overlap, the bus bar section of the surface electrode with which the 
wiring member which connects the solar-battery comrade whom 6 adjoins is soldered — although not illustrated, the 
finger electrode 7 is installed at right angles to the bus bar section 6 along the front face of the antireflection film 2. 
Both arrange arrangement of surface electrodes 6 and 7 and the rear-face electrodes 4 and 5 in the location with 
which it laps on both sides of the semi-conductor substrate 1. 

[0007] As shown in drawing 1 (b), one 4a and 4c are arranged to each ends to which 14b and a semi-conductor 
substrate counter the arrangement pattern of the rear-face silver electrode for output fetch in the center by the 
side of the rear face of the semi-conductor substrate 1. The arrangement pattern 5 of aluminum should lap with the 
ends of rear-face silver electrode 4b only in the inside of the rear-face silver electrodes 4a and 4c. 
[0008] Consequently, although what a eel crack may generate is the inside of the silver electrodes 4a and 4c 
arranged to the central ends and eel ends of silver electrode 4b, if a crack does not occur in two or more places 
simultaneously, even if a crack occurs in which location, it becomes possible to take out an output, and is effective 
in suppressing loss of an output to minimum. 

[0009] That is, as shown in drawing 2 , the part which the crack of a eel tends to generate is a part shown by ** of 
drawing - ** line. 

[0010] Although lead wire (copper foil for output ejection) is a total of five of the table electrode 6 (2) and the rear- 
face electrode 4 (3), simultaneously, I hear that **, **, **, or ** breaks, or **, **, or ** breaks, and it has broken 
[ two or more cracks of a eel ]. ** When divided, an output can be taken out by central silver electrode 4b and 
silver electrode 4c of an another side edge. Moreover, although rear-face silver electrode 4b is divided into two, the 
eel by the side of rear-face silver electrode 4c, and the eel by the side of rear-face silver electrode 4a, when ** 
breaks, in one side, another side can take out an output only by rear-face silver electrode 4a by rear-face silver 
electrode 4b and rear— face silver electrode 4c. 

[001 1] ** When divided, it is the same as the time of ** breaking. ** When divided, it is the same as the time of ** 
breaking. 

[0012] When there is no 4c and a crack occurs in ** when the number of electrodes on the back is two for example, 
it becomes impossible to take out the output applied to When the number of rear-face electrodes is two, 

however this may carry out arrangement of an electrode, it will surely happen. 

[0013] In addition, although one continuous pattern showed each output fetch section of a rear-face electrode in 
drawi ng 1 , you may not necessarily be continuation but the dot pattern located in a line in the shape of a straight 
line is sufficient. 

[0014] Next, based on draw ing 3 , the manufacture approach of the solar battery element of this invention is 
explained. 

[0015] First, the semi-conductor substrate 1 is prepared (refer to drawing 3 (a)). This semi-conductor substrate 1 
consists of a single crystal or polycrystalline silicon. This semi-conductor substrate 1 contains 1 conductivity-type 
semi-conductor impurities, such as boron (B), 1x1016 - about three 1018 atoms/cm, and is an about [ specific 
resistance 1.5ohmcm ] substrate. In the case of single crystal silicon, it is formed of the Czochralski method etc., 
and, in the case of polycrystalline silicon, is formed of casting etc. Polycrystalline silicon can be mass-produced and 
is more advantageous than single crystal silicon in respect of a manufacturing cost. The ingot formed of the 
Czochralski method or casting is sliced in thickness of about 300 micrometers, and it cuts in 10cmx10cm or about 
[ 15cmx15cm ] magnitude, and considers as a silicon substrate 1. Next, in order to defecate the cutting plane of this 
substrate 1, minute amount etching of the front face is carried out very much with fluoric acid, a FUTSU nitric acid, 
etc. 

[0016] Next, by arranging the semi-conductor substrate 1 all over a diffusion furnace, and heating it in phosphorus 
oxychloride (POCI3) etc., field 1a which the surface part of the semi-conductor substrate 1 is made to diffuse the 
Lynn atom, and sheet resistance presents other conductivity types of 30-300ohms / ** is formed, and 
semiconductor junction 3 is formed (refer to drawing 3 (b)). 

[0017] Next, pure water washes, after leaving only field 1a which presents other conductivity types by the side of 
the 1 principal plane of the semi-conductor substrate 1 and removing other parts (refer to dravwngJS (c)). Clearance 
of field 1a which presents other conductivity types other than a 1 principal-plane this semi-conductor substrate 1 
side is performed by removing the resist film, after applying the resist film to the 1 principal-plane side of the semi- 
conductor substrate 1 and carrying out etching clearance using the mixed liquor of fluoric acid and a nitric acid. 
[0018] Next, an antireflection film 2 is formed in the 1 principal-plane side of the semi-conductor substrate 1 (refer 
to drawing 3 (d)). This antireflection film 2 is formed by the plasma-CVD method which consists of a silicon nitride 
film etc., for example, is made to plasma-ize the mixed gas of a silane (SiH4) and ammonia (NH3) by glow discharge 
decomposition, and is made to deposit. In consideration of a refractive-index difference with the semi-conductor 
substrate 1 etc., this antireflection film 2 is formed so that a refractive index may become 1.8 to about 2.3, and it is 
formed in thickness with a thickness of about 500-1000A. In case this silicon nitride film is formed, it has the 
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passivation effectiveness, and it is effective in combining with the function of acid resisting and raising the electrical 
property of a solar battery. 

[0019] Next, after applying the silver electrode material for forming the bus bar section 4 for output fetch and drying 
(refer to drawing 3 (e)), it applies and the rear-face aluminum electrode 5 is dried so that some above-mentioned 
rear-face silver electrode materials may not be covered (refer to drawing 3 (f)). In addition, this reverse is sufficient 
as the sequence which applies the silver ingredient and aluminum ingredient of this rear-face electrode. Next, the 
surface electrode ingredients 6 and 7 are applied, and it dries (refer to drawing 3 (g)). 

[0020] Electrode materials 4 and 6 print with screen printing what this electrode material 5 added, respectively what 
added 10-30 weight section and 0.1 - 5 weight section to the aluminum 100 weight section, respectively, and made 
aluminum, the organic vehicle, and the glass frit the shape of a paste to the silver 100 weight section, and made 10 
- 30 weight section and 0.1 - 5 weight section the shape of a paste for silver, the organic vehicle, and the glass frit. 
These electrode materials 4, 5, and 6 can be burned by calcinating about 1 to 30 minutes at 600-800 degrees C 
simultaneously after desiccation. 

[0021] While preparing two or more above solar batteries, making sequential connection of the rear-face electrode 
of the solar battery contiguous to the surface electrode of a specific solar battery and arranging translucent part 
material, such as glass, in a front-face side, a sheet, aluminum foil, etc. of polyethylene are arranged, the whole is 
pasted up by translucency resin, such as ethylene vinyl acetate, and a solar cell module is formed in a rear-face 
side. Even if a crack occurs in the lap parts of the rear-face aluminum 5 of a rear-face electrode, and silver 4, a 
solar cell module is created using the solar battery which suppresses loss of power to the minimum. 
[0022] 

[Example] Next, the example of this invention is shown. 0.3mm in thickness and the P type silicon substrate of 
specific resistance 1.5 ohm-cm were prepared on 15cm square as a semi-conductor substrate. And the N type 
diffusion layer with a depth of 0.5 micrometers was formed by making phosphorus oxychloride (POCI3) into the 
source of diffusion with the thermal diffusion method. 

[0023] Next, the antireflection film of silicon nitride was formed in the front face by the thickness of 800A by the 

plasma-CVD method, and the N type diffusion layer of the unnecessary section was removed. 

[0024] After applying the silver for output ejection by the conventional pattern (2) and the pattern (3) concerning 

this invention as a rear-face electrode, printing the pattern of aluminum according to each pattern after that, 

screen-stenciling a silver paste also on a front face and being burned in 15 minutes 750 degrees, the solder coat of 

the above-mentioned collector front face was carried out, and the solar battery was manufactured. Loss of power 

when a eel crack occurs (one place) was compared. The result was shown in a table 1. 

[0025] 

[A table 1] 
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[0026] Although the loss of power at the time of a eel crack occurring was 73.8% by the pattern conventionally, 

according to this invention, it was able to be suppressed to 94.5%, as shown in a table 1. 

[0027] 

[Effect of the Invention] As mentioned above, while forming the bus bar section for the band-like output fetch by 
the side of the principal plane of everything but a semi-conductor substrate in the abbreviation center section of 
the current collection section by the side of other principal planes according to the solar battery element 
concerning claim 1 Although what a eel crack may generate is the inside of the silver electrode arranged to the 
central ends and eel ends of a silver electrode since it formed in the both ends to which this current collection 
section counters If two or more cracks do not occur simultaneously, even if a crack occurs in which location, it 
becomes possible to take out an output, and is effective in suppressing loss of an output to minimum. 
[0028] Moreover, since a rear-face member is arranged and it unites with other principal plane side while according 
to the solar cell module concerning claim 2 connecting the solar battery element comrade who prepares two or 
more above-mentioned solar battery elements, and acljoins by the path cord and arranging a translucency member in 
a 1 principal-plane side, it becomes the solar cell module which reduced loss of power as much as possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the solar battery element concerning this invention. 

[Dr awing 2] It is drawing showing the relation of the eel crack of a solar battery element and loss of power 
concerning this invention. 
[Drawing 3 



[Drawing 4. 



It is drawing showing the manufacture approach of the solar battery element concerning this invention. 
It is the sectional view showing the conventional solar battery element. 
[Description of Notations] 

1: The field which presents a semi-conductor substrate, and a conductivity type besides 1a:, 2:antireflection film, 
3:semiconductor junction, the bus bar section for output fetch of 4:rear~face electrode, the current collection 
section of 5:rear-face electrode, the bus bar section for output fetch of 6:surface electrode, 7 : the finger section 
for current collection of a surface electrode 

[Translation done.] 



http://www4.ipdI.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/09/26 



<i9)b#bmmw (jp> 02) t2t |9 It ^2: # (a) a\m?tmm&mm^ 

#M2002-353478 ^ 
(P2002 -353478A) 

(43>^» 0 5jZjS14^12E 6 0 (2002. 12. 6> ^ 

F I f ~T3-F* (##) 

H0 1L 31/04 H 5F0 5 1 



(51) IntCl. 7 «#JS2*i- 
H 0 1 L 31/04 



S3£»# ^Sfcft lf^O»C2 OL 5 ft) 



(21)fflIB## 



(22)fflfS0 



#rE2001-161511(P2001-161511) 



^13^ 5 J? 290 (2001. 5. 29) 



(71) fflHA 000006633 

(72) »eg# »# tf- 

^tt*A0^i«e»»r*#»ii66#«fiiCD 6 

(72)3£W# sew 

SOMA B m?&*efl|ir*«»l 1 66#^CD 6 

#Mr ^flcSCAttSWA 0 rtnr*ft 

F 5^ — A (j£#) 5F051 AA02 BA11 CB13 CB20 C827 

DA03 EA04 EA09 EA11 FA10 
FA14 FA15 FA16 HA03 



(54) tmuo&m *»«ft*^<fctf*n*«vi^»«»^s>a—^ 



(57) [Kfa] 

C © H1*IR fflffl / « < H*W»J« S ft fc««JEW<Dtt£ 
ft:. 



6 



(a) 



(b) 



V 1 



2 



4a 5 4b 5 4 c 



4 

(A n\ 



4- 



4 (4 b) 5 



3? j i ji i^!i!s»iTij:?l 




4 (4c) 



1 

® k s n ^ Unas & & is a mmnm *»«e u fc* 

Mt^iWc, c<D*«SJ(DS*i&|-rsWfflSI5W:}F^u io 
fee <fc*#»<fcT4*»*»*^. 

[0 0 0 1 ] 
[0 00 2 ] 

ea> M4 (b) [zmm&bmcmv&z. m4 (a) 
(b) tcfeivc, 1 iu—mnm (wtarpsE) 
mi$¥g&L. 1 1 a 1 1 (Dmmmwi y > 

c omtwutm 1 2^s^i-^a»^x.^>^ 

< «*©±;fr6«ffi#^j£Sn5. 1 4teRffi 30 
WC&5. 1 6«««T4*»«»raS**»"r4EI* 

se-c&o , comjimoimrtx't-sn 1 6 isfite^m 40 
my 1 7^^e>nt^i) 0 aiMmg 

i6,i 7SLO*jiffiaffii 4, 1 5<Dieati, wt#¥ 

[0 00 3 ] CCD£ 9 fe*PilM^(Dffl^raffl^X 

4, 1 6 lamjimmmmffi^ (^h^> 

1 4 <bT^5-«5A«r^S^><b-raJlffi«ffi(Dai««l 50 



ftH 2002-353478 
2 

5 «: , n ##s 0 5 sp^t w*«« f4© y n > , 

J&4*iigpi 5 £&nteQ&5&&Vtititj:£&&&l, 

[0004] *^»ijBraatciE*rttsn/cfc<D^ 

[0 0 0 5 ] 

«rr *!!*■»«: JBSUfc- 

[0 0 0 6 ] 

^r^-e^ n , ( a ) (iKffiH. ( b ) ^mmmT 

*WkWB&frt>5Ltcmv$>Z>. m 1 (a) (b)K*5l> 

UJ-i«l (W^tfPS) 1 

a &mm&mm 1 o^m^^c y 

3tt4Mw*s^»r*4. £<DKmffi±m2\zmm 
wm-? *> gp^^x ^ * > y $ n i> u < tt-e <d±^ e « 

^-BB, H*Snr^fti^H«l»jtil2CD«ffiK:»o 
r^*X^*-SP6 <b Sitter ^ >#-iS7^sisnt 
l>4 0 ISMm®6, 7S^*ill4, 5<Diea«, H 

1 Sft^IftifiWcElTS J: 5 

"T4 0 

[0 0 0 7 ] 0 1 (b) CC^T^^CC, W^KWfflCD* 



(3) 

3 

mm$&mm 4 b t mmmmm 4a, 4c ©fwj/c 
tooo8] c<Di&^ •fe;bfin^^-r^pjtgtt^^ > 

[0 00 9] o^O, B2 5C^TJ: J >K:, Hz;l/<D«ft** 

[0010] y - F*0fl*»W fflLfflO»fS)«^*« 
6 (2*)<bSB«®4 (3#)©^ff5#~e*>£#, -te;KD 

B&MHS4 cW©^;b<b^ffiil^tt4a<WtD-fe^CD2o 
^««BffiflBffi4 b i»ffiiim«4 ctffl^^Dfflt 
[0 0 1 1 ] ®^t>ti/ci#«®^fin/c t%t HDt 

[0012] mW<D1SW)*2#<Dm&. Wttf 4 c#tt 

[0013] ttfc, a 1 rt«H«<D«*©ffi;&BUti 
r&<r*>J:<, aMMftccJ^ffiFv h^jr->tt£tr 
[0014] #c&c, a3tca^r, *«W©*»«rife 
[ 0 0 1 5 ] *r. ¥m#£&R 1 «B«f4 (H 3 

(a)#jR). c©¥*f*a*u«. #ftBXtt&BA 40 

(B) ftrt©— a»*a*«H*^«** 1 X 1 0 16 -1 0 
18 a t oras/cffi 3 f|gML, ttfifS 1 . 5Qcm 

£3 0 0 /imie©)f^CX7>fXLt, 1 0 cm x 1 

0 cmtfelil 5 cmx 1 5 c mflScDA^ 3 &c#J$r L 50 



4$M 2002-353478 
4 

t^ya>l«l <bT4o #tfc, £©S«1©#J»tB£ 
[0016] 1 ^Mtfcfp^se^L 

**j/*ffcy> (poci,) a£©*rj!itt!rt'* 

c 4 cc ct o r . *z£tt«l£ 1 ©ftBflgHe «l^JE** 
v~ :t.«*S3W 3 0-3 0 0 Q/g_®ji©||«ss 

(S3 (b) MR) . 

[0 0 17]*K, ¥3ft*Stii 1 ©—iBB©*©** 
CC, H*-caB»r4 (B3 (c) #M) o C©¥a»f*S 

« 1 ©^ffi»jjwn©ffe©a»*sa*s-r*«* 1 a ©1* 
[ooisi^k:, 1 <D-3mmicfcmffi± 

J«2*»JSRr4 (03 (d)#M). C©K#l»it8t2 
(S iHJ 4T>^~T (NHj) i©tB^Af**ya 

Dttac£r-cji5ja3n*. c<Dmm±m2&. ^mwm 

Sl 4©JB*f*ft«C<!:*#*Lr, )B*r#*U. 8- 
2. 3gftfc&£<fc5frtJfcJ5RSft, 11^5 0 0-1 0 0 

[0019] JXCC, ffi*»HUB^X'<~»4 ZBf&tZ 
fc»©«*«»*4*!fc*L-CK«Lfca (B3 (e) # 

H»t«tottt>*5CCJWiL-CiaiS-tt* (H3 (f ) 

»6*iJ:0P7*l«iL,ria»r* (0 3 ( ff ) #JfR) . 
[0 0 2 0] C©*ffitf*45ttT^5^^A4W*tft: 

^;l/i^/^*7 U y hW^9A 1 0 omfigptc^f 

it-enfnio-3oit^ o. i-5«mr*jb 

tmmvt til-?*? y 9 h^isi 0 omsastc>(t 
it^ni 0-3 omssp, 0. i-ssaas^?^ 

T£o Cti^*ffiW*44, 5, 6»KttSUCRI$(C8 0 
0-8 0 0°CTl-3 0»SBt*baE-r4C4CC±»)«Si- 

[0 0 2 1 ] _hi$©J: 



(4) 



[0 02 2 ] 

■C15cmftt»S0. 3 mm, J±ffi*xl . 5Q-cm 

uwi\j> (poci,) zmkm£i,x. mo. 5 

[0 0 2 3 ] ^fcSlffite^XvCVD&Ti^fc^y :a 
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[0 0 24] UrtH^m^ ttlLJHC«*«e* 

(2*) t*3S93CCfl%4^*-> (3*) T 

>EPWl/T 7 5 OJK 1 5»t?«*#Wfca, JbeJKttff 
[00 2 5] 













a\t> 








<mA) 


(mV) 




(W) 


(%) 


**w 


M 


7 5 8 0 


tiua 


O. 7 5 6 


3 , 4 5 




(3-4=) 




7 5 10 


6 0 i 


O. 7 2 2 


3 . 2 6 


9 4.5 




ft 


7 5 5 0 


6 0 3 


0. 7 5 5 


3. 4 4 




(2^) 




* 5 6 0 0 


6 0 0 


0. 7 5 6 


2, 5 4 


7 3.8 



[0 0 26 1 11 ICTKlttcM*) . •fe;H(n*s«4l/t 
[0 02 7 ] 

[0 0 2 8 ] *fc % i|^2fc«4±»«**^»-J!/ 



2<8Btt*ER-r*«!:*R:. ft©£ffiflBteXffi^4ERl,T 

[si ] **rafc«4i««ifc*^t^-ria*c*s. 

[02] *J693fC«S^«»*^^V*tiiUA« 

[0 3] ^c^jjccffs^ww^fowjt^iffissvria 
[0 4] m^jmw^ttwTmwa-c*>&. 

30 [£Ht<£>I&3S] 

i : ¥m&mm. 1 a : ffe©ai«S*Mr 2 : 

jg*fES±)R, 3 : *mtm&$i. 4 : m®m®<DHrt;ifc 



1 



[B2] 



N 


6 


















4a 


I 


4b 


1 \ 
S 


4c 



(5) 
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